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A (’OMP/VUISON OF SOME SOIL MICROINVEK l EER A I K \SSEMBLA(;KS 

IN SOUTHERN AUSTRALIA 



hy Alan I-'. Likd' 



Suniniarv 

lllt<i), A I'. ( I A eiditpiulMMi III sdiiiL’ soil iiiii.Tiiiin\:ni.*hr;iie ii'.seinliliiyL-k. in hoiiiIioiii Ail'tlialiii. I'nwy. A’ .V>)r. 
S Aim. I2.V2), (.‘>-75, Mav. 

Microiiut’iiohnili!.', Iroiil li\o wliloly iJiVL'iso L’livmiimiL'iils Imvi: liL'an isi.lalL'il ami li. inj; spcviimais a\amiiK'd. 
A liilal Ilf 74,257 mgunisnis was liiiiiiU’(.I. They lainsistcJ ol anncli(.ls. aitliiaiim.'lids, CTiisUiaiiillN. illseta.'. 
imilliisi.s, iH'inalmlL's. laixligrailrt ami liii|.cllai iaiis. In all iilMances namalmlcs predominaioil as Idllciwv: cilpa 
of laKa inimhi'i's in) XO'.'f, laxa (t) 7V',r. iii'can Paacli n 55‘/f i 7fiM. nvar hank ii H7',7, ) 7l'iL. rivar csliialy ii 
'><‘7 1 S4‘if mid whaal Held n ‘>|Lf, I SV'fr I lu- im-an paraeniaGC’ ol' iiciiialodos as miml’trs inl and Uixa (li in 
iliGsa soils was ii-K2 and 1=7‘>. 

I III' lUinilim's III III iiiaiiidas- par liiw id soil ai cadi site ranged Lroni SO- I7J0II and lilt miinKTs ol liisii I'roin 
1121. alllii.iigh some wtiv dassUlcd only to class or phylum. These rcsulls deaily indicale the ahlindaiKJc. 
richness and doniinaiice ol nciiiuiodcs coinparcd with oihcr sod nncroinvcricbralc's in ihcsc widely diic'r.se 
llahiULls. Keasons lor ihc rdalivcly low overall eonnfs arc discii.sscd. 

Kl.s VVoKirs: .Mil nil merlchi ales, iieilialodes. diverse envintnnieiils, ahiiiulanee, biodiici'sily. niciolaiina. 



Intniductioii 

l .'irlicr research into ilie inieiniiivcnclnales ol 
Smilli Ausiralian soils has indicnled lhal iicinulotles 
preiloniinale in all soil env iiunments suidied 
(.Nieliidas rl ai AA.)!; Yeate.s & Bird IW4). How 
cve'r. no cpiuntitalive comparisoiis wilh oilier ouero- 
ineUi/oans over a ranyc ol habilats have previously 
been made. Where L|iianliliilive comparisons hei- 
ween {.'roups ol'uiiimals have been made, such us on 
ihe matroinveriebrines nl Gnyder La{ioon (Sheldon 
& I’uekridge IWSl. ii is possible lo eslablish ihe 
degree ol' dnminanee. In Ihis study, mseets 
dommaieil making up b.T';i ol individuals and 76'ii 
of laxa. These organisms were collected ul (he soil 
surlaeo by sweeping wilh a line inesii nei. Ilowevei, 
sepaialion ol mieroinveilebruli^i IVom Ihe sod is 
niore complex and lypieally involves either sieving 
iTirough a itinge ol siei'cs or utili/ing moveineni In 
respoiise lo gra\ iiy in a misting apparains ( Yeales c^ 
Bird Ikiyd)." 

Wilhin (he soil, miero.scopie nemalodes are known 

10 he as hiodiverse as Ihe maeioinvertehiaies ahove 

11 (laiwion ri (li l‘>‘7b) nild ale considered lo he Ihe 
illosi ahundani melu/oans iBemaid I9d2l, 

file principle ubjeelive of Ihe work reported here 
was lo qaanliCy Ihe ahuiidanee and ilivoisiiy oT the 
main laxononne gioiips cif soil-inhitbiimg imen>- 
invcTlehrales in a range of envimnments. 



' I’liIVlafil Kisul Milch, illl b. Allsl. Nine. 



Materials and .Method.s 

Soil samples were eolleeted Irom live dilTcrent 
environmenis All ol ihese soils are elassitieil undei 
the LiS soil elassillealion (Soil Suivcy Stafl' I99H) as 
Hiitisols or young sandy soils. Ope ol ihese was 
terresirial |u wheal 1‘ieldl and is suhelassiried as an 
orlheni wilh the texture ol a dry sandy loam, The 
remaining I'l'ur were semi at|itaiie IVoni die shore oT 
a lake, the edge oCa river, the shoiv ol'.m esliiary and 
an ocean beach. All ol ihese were wcl sands and were 
elas.sd'ied as ac|uenis 

Tanvsinal rnvirownciii ( I J 

1 1 1 Sample.s were eolleeled on 20 .April |99,S To mi 
sandy loam soil al a site (.54 ’ 14' S. I.5S" 19' G) iieai 
Avon. iSA. This site had been direct dulled and had a 
wheat/wheai rotation. I he soil was moisi alter rain 
which had Tiillen Ihe previous week and which h;id 
hrokeii ihe summer droughl. Soil was sampled lo a 
depth oT 1 1..5 cm using a 4.7 cm diameler eorer thus 
giving a sample volume of appro.ximalely 200 ml. 
Ten sitmples weie eolleeted al regular mtcrviils 
giving a linal soil volume ol 2 I wliieh w'iis mixed in 
a plaslie hag and slored in a polystyrene box Tor 
transport back lo the laboratory 

Wilhin several hours oT its eulleetion ihe .soil 
sample was .sieved ihruugh a 2 mm sieve, weighed 
mio 50 g alic|Liols and placed in u misting miiehine 
Tor Tour days as described previously (Y'eates it Bird 
1994). The niisting process both aerates the soil and 
stimulates movernciil oT Ihe miemme(a/oa which 
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|7u:i,( I . List III ihi'ir hirnlilii’s imil I'liyii't'imit iilill cluiixitii’lislics. 
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CraviiiHc Ihruiiph llic soil ituU imo llic t’ollcciin" 
lUix’s Al Ills* cnmpiflioii oT ihc I'Kiiaclion and al'lcf 
sedimentation add sii|K'iiiatiint tvmoval, llw living 
niieniint'la/ou were eunnlctl IdllowiMg llic nitlliodiit 
Bird ( ;ind ckissillod into major urt)U|)s, 

A</ii(ilic ai\'ir<>nnn:iil'i { 2 - 5 ) 

Tile icinaining lour environments woi'o Oonsirlererl 
In be iiqtiatie , since all llie soils were w.iler-loeged 
ami mcieing wiili the vvaler’s edge. They Were all 
saiiviy soils and the miertmieta/oa were cxiiactcd by 
sievnu!. In sei|ueiiee ol itieieiising salinity Ihe sriils 
were; 

l3) Lake Ale.xaiidrina at the imnith of die Bremer 
River (T?" 2.T S, I3<T’ 03' II). Colleeied 2b 
Augnsl |oyx. rile lake wiis choppy anil alniosi 
eoveretl Ihe samly beach where die eolleelion 
was made. The Bremer River had parily 
Hooded die area ok rushes and reeds iuljaceni 
1(1 Ihe lake. 

(3) Gleneig River at Parimtitir iVie.) neat' I'orl 
O'lliiie mid jnsi belore die .jimedoii wilh die 
Ci'iiurord River (37"’ .3.V S. 141' 17' If), ('oll- 
eeled 2d .Inly Idns alter heavy rain. 

(4) River Muiray estuary between ihe sea and Ihe 
.scawaul side i>l the (ioolwa liaiTUge i3.i'' 32' S. 
I3S" ."iO' I;), Collected 2 .lune MWS. 

(?) Ocean beach at fiiiiclien Bay at Robe (37® III’ 
S. 139" 4.?' r.l. Colleeied lb Septenibcr Rm 
ill the iiiteilidul /one with the tide receding. 
The ocean was calm. 

Ill each ease live samples were colleeied using the 
4 7 cm corer giving a total uiltime of appiovimaiely 
1 I. The soil W'as mixed in a bneket wiili waler IVom 
die eiiv it'onmeiil being siiidietl. T he water was I'ree ol 
inieroinveiiehratcs as deiermiiicd initially by eye and 
l.iler by niicioseopie evaminalii'ii, The soil was 
sieved Ihioiigli 2 mm. SOO pm and 7.?() )im sieves and 
Mien maiei'iul was colleeied on .?0() pin. 300 jim. 12.? 
(im, 15 (im and 53 pm sieves. The maictial w.is 



W'as'hetl IVom these sieves mio a beaker and deeanled 
iiiU) 200 ml lissuc uilliire I'liisks. The eonleiils ol the 
flasks were lipped iiilo eoiinliiig ehamliei's tnul 
allowed |o gravilaie. The living inievomcla/oa were 
Iheii examined and eomiied tinder a disseding 
mieioseopc and elassillod into major groups nsiiig 
brighl I'reld and diflerential iiitei I’ctenee eoniriisi 
opiies. 

Soil wiioiis 

, Still samples were taken by the iiiclhod tieseribed 
by Brewer &. Sleeman ( I9S8) and were transported 
to the laboruloi'V ill Uli ice box, They were frec/e 
dried in the labiiraloiy and impregnated w illi araldiie 
ill viiaio tCcm & Brewer 1971). Al'ler poly 
meri/iilion. thin sections, I'Uiiciiig in ihickness I'roiii 
20-40 pm. were cut using a diimunid lipped saw 
blade and wctc llicn giouiid on a rolary diiiniond ki|i. 

These .seeiioiis w'erc examined and pi lologta plied 
miller pokiri/ed light with tin Olympus Vaiiox 
pholoiiiiei'oscope using llfortl Della 400 Him. 

Kesulls 

Thf ciivironiiieiils 

The cnvii'onmeniiil ehataelerislieN and localioMs 
for the rive sites arc given iTiible I. I'ig. I). T he 
siies are widely sepaiaied, ranging I’rom a wheal 
I'iekI wilh |i sandy loam lexlnred soil to wet .sandy 
soils irom flesh water habiiais sjiuaied on the banks 
of Lake Alexandrimi and the Cileneig Rivet', tCspeei- 
ively, to saline luibilals al a river esiiiaiy and a 
s.iiulv beach. The salinities of these ciiviionincnls 
range rroin 300 mg I ' for the shore of Lake 
Atev.iiidi'iiia to 34.200 mg I ' lor ihe oeeim beach al 
Ciiiichcn Bay. 

Mii ionivciiohivU' n.'u'u//i/n,e(w 

A total oL 24.237 individuals Iriuil iipproxinuiielv 
93 uixa was counted from the five samples. .Some 




Fig. I, M;i|)s sliowing collecting sites. 
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IMUI 2. Mii ioiin'eih'lmile numhcrs (ii) iduI miijor Uixoiitiiilir fti'oiipc fl) t’xtnirtrcl jrnm soil stimplc l oirs token to o 
ihpiti of / cm ill five M'Uk’ly ilispciwcd neof-mphii' Ini'oiiiic.s in .simlliei n Aiisinilki. 
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spL’cimens were ideiitif'icil lo species and sonic oF 
lliese neenrred in more lluin one ol' llie Hve 
cm ironinenls. Ollier specimens conid only be placed 
in families or orders. Nemalode.s were Ihe dominani 
group aimprising 82'?f of individuals and 19^/o of 
ta\a (Table 2). The numbers of ncmalodes per litre of 
soil ai each site ranged from 80 al Ihe ocean beach 
.site to 17.200 al the Glenelg River bank and the 
number of la.\a from 1 1 on the bank of Lake 
Alexandrina lo 21 for the River Murray estuary. It 
musl be emphasi/ed that lignres lor lho.se taxa are 
only approximate due to a combination ol limited 
taxonomic knowledge, rapidity of assessnieiit and 
some replication of laxa. The.se limitations are 
discussed below. 

In the wheal field Ol'T of the numbers of animals 
counted were nematodes and they comprised 87f? ol 



Ihe laxa. Tardigrades nmde up most of the l emainder 
reprcsenline jii.st over 89f- of the animals. They 
consisted entirely of Macrohioiiis cf, p.si'iido- 
Inifehimli lharos 1966 (Bird 19%: liird & MeCline 
1 997 ). Tardigrades were also found lo a lesser extent 
in the wel stindy soils (if the Glenelg River and Lake 
Alexandrina .shores and belonged lo a different 
family. Nematodes comprised 87'T and 86‘./( of the 
numbers and 71'}? and 79^/t of the laxa. respectivel). 
in lhc.se environments (Table 2). Annelids made up 
\[Ym of the numbers of the mieroinverlebrates ofthe 
Glenelg River bank, the remaining organisms 
comprising insect dipieran larvae (2'if) and an 
unidentified species of turbcllarian (Iff). A thrip 
in.scct. identified as Fninklinicllci .sriiitllzei (Trybom) 
(A. Wells pets. comm. 1998) made up 47i of the 
Lake Alexandrina assemblage together with a 
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'.pcL'it's (if iiniiL'Iiil ((iV ) aiul a s|iecics nl larili^iaili' 
(4"f Iti aiMition, u largL- numlu'c oi' LopL'pui.1 and 
dailui-fraii CYiislacea was finind swiniining in llic 
walcf alxiVL' ihi: soil hiil lliosc were iiol consideivd lo 
lx- pan >>i' ihc soil environment. 

In Ihe more saline wcl soils ol llie River Murray 
esiiiaiy below die Gonlwa barrages and ai Cniiehen 
Hay. nenuKodes eonsliuiled ol die numbers and 
S4’'> ol die Ursa lor the lormer anti s.V/r ol die 
mmibers ami IWi ol Hie lasa in Ihe taller. BtMli o! 
these eiiviroiimenls Lonlained small annelids and 
ihose I'mm die rivet esaiarv were ideiUd’ied as geneia 
belongiiiL’ lo Ihe liiinily Naididae (K, Lee pens, 
eonnn. IdUX), Ihese weie the only environmeiils 
with (.'riisiacea in the will samples rather than in Ihe 
Wilier. I he oecaii be:ieh sitmple wiis llic only one to 
eonlam molhise.s I \ 'A id' die nimihers iind iiUi of die 
tiisa) and an aiehiannelid (22'4 ol the mimhers ami 
(I'i't ol die lasa). Ihe aivlilumielids resemble die 
genus l^iihiiiinlins and lack setae or parapodia. 
Ueeatise ol' Iheir eniemaiie appearaiiee. Ihey are 
listed separately here I'roin the other annelids I Table 



Soil WClilHIS 

It is dillietill to recornizc and elassily organisnis m 
sod sections allliougll soil sceiioiis do give some idea 
oT die environmeiil in whieh these miero- 
mveitehiales have to move and Teed. Thus, a 20 pin 
verlieal section through the siiline w'el samly soil 
(iKineiii) id the Murray River osHiary anti 
phtdographcil under bright liehl trplies (Tig. 2) 
shows pan ol a iieiiudoile ilud is 40 pm wide aiul is 
siirroimded by samI grains uincinc trom ;ihtml 50 pm 
In TiHi pm in diameter aiul whie'h evliihit hire 
Tnngeiiee under poliin/etl lighl. inler.spersetl wdli 
some darker cidoureil orgunit maleriiil This soil 
eoiiliiins alioiii IKO nematodes lOO nil ' rTable2( so 
thill the ehaiK'e id' idiUiimng easily ideiiliriable 
mil roiiHcriehruies lioin itin.eeiuial soil se-ciions i-. 
lemole. 

l>iseii.ssinn 

It IS eleiir Imni these results llial nematodes 
|)ivdoiniiialc both in numbers and tliversiiy aiiiong 
the imeiomela/tia iii a witle range t>T soil 
eii\ iionmenls. .lusl .is inscels can pretloniimde 
iiiiiong the muemi II vertebrates al the soil siiiTaee 
(.Shehlon .k; I’liekridge 1 008 1 nenuiltMlcs pie- 
doinimde among the iiiiemlnveriehraies willnn the 
soil. Their numbers v try depending on the lime oT 
the ye'ai' that they aie collected and the weather 
eonJition.s on the day oT eolleelion Thus, in the 
wheiii lield soil at Atoii. there ate many rnoi'e 
iienialodcs present when the wheal and weeds are 
giovving during wintei (Yeale.s & Hiid Idd4). its 




Fig, 2. A 20 pm tliiek tertical seetioii cut diriiiii/|i tlx top 
0.5-2. 5 cm Id' soil ;ii ilie Kivei V1mr..\ estiiiirv, enlleuttl 
at site 4. see Fig. I. I’limiigiiiphed iiiiiLr briglii field 
I'plies and showmig [v.irl td'a iienialmle (iiirmv). 

indieiiled hy the preseiieo td' pinni piH'.isilis I'oinis, 
than ill Ihe eml td summer when there is only dry 
sUihhle on the ground amt few. il any, plant parasilie 
iomis. Similarly, it has been shown (Nicholas oi td 
1002) thill nematode mniibers on the sfiore of Lake 
Mevamlriim Viiry markedly rroin month to month 
ihroughoiil the yein. When Ihe lake is rough or 
during the holiest iiionths of .laiimirv. Tehrmiry and 
-Vlureh. there is coiiMiler.ible iiionaliiy td nematodes 
and other micidinvcudiraios as judged hy the 
presence id dead speeiinens during eoiinimg (pers 
oils). Also, iheic was an ineicii.se in nematode 
Miorliiliiy when the sahiiily in the Rivet Murray 
estuary drtipped lollow'ing ihetipening td the barrage 
gides anti Hie discharge ol IGver Murray waier 
(Nichtdas (7 n/- 1002) 

It seems that elinniiie and sciisonal vanalions as 
well ;is human inlerTerenee can cause measur;ilde 
changes in nematode population iiumheis. TIowevei. 
these changes seem to infitieiiee all the 
niieivimel.iyoa since (he peieeniage of neiiiiiloiles in 
these populations remains constant. Thus the 
peieenlage id nematodes present in Ihc micro 
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itii'lii/iiim poptil;jiii>n iif u LAi! Ak'!(imiliin;i vtimplo 
on wiis K7 loippitail with Xf' toi 

.1 v.iinpic oullL'LiL'd si\ inoiillis later on 2fi,viii. IddX, 
alilamph there waa u ilirce-lold dilTcicnee in 
neiiMlode luimhei's (pers. obs ). 

I he pH'puiliun ol' nenuitiidc'' to other iniero- 
inveilehrates In Ihe live dilierenl en\ noniiienls 
examinevl was iniit'ormly high, ranging lifini 5^ St V; 
wall a mean ol' l■n^he^^lulv. neiiiaiodes were 
the oiilj microinverlobraie group, apart IVoin 
atiitellds. to oeein in all the cm ironiiienl^ studied and 
hail nukh greater diversity Ihnn iinv other group 
I Table 2>. Reeause olTheir relailvelv low miinbers in 
tile envimnmeiitri sunlled other niiemmeta/oa may 
have been pivsent I'ml not detected Tor eNample, 
larthgrades wen. prescnl m one eolleelion 
i2h.\ ill IdOSi I'roin the shores of Lake Alexaiidrina 
blit not in another 1 2 ii. It-thb) Similarly, .some forms 
may oeein in laige ntimber-. in the water over ihe soil 
bill not in the soil as vta.s Ihe ea>e with ( ruslaeea 
leopepotls and ekitloeetans i on one oeeasion 
I ’b.viii lOnS) ai the I akc Alesaiidrina site. 

I he aieliialnieliils leeovered lioin i|w ocean beach 
al Rohe were simill min longl, were 

eoveied with eilni ;ind had n pair of anterior liiternl 
leiiiacles (or cinii. I hey appeared to esiule a siieky 
imicos. Oillercnee,; in si/e mighi have' hsvn due to 
Llania.Le eatisetl by sieving siiiec the anterior parts ol 
all spceinieivs examineil seemed to have siniilai 
dimeiision.s e.g. the lenlaeles m all 'iiniiiiles measuied 
Vveie .ihoiii I So |.nn long anil 10 um while Thus the 
slioiler speemteiis might have been hrokeii during 
eolli'i lion 

Neniaiodes huve been reeogiii/eil us ibe iniist 
.ihiiiid.iiit mcni/iiiin.s in the sod tRernard RiOi) but. 
alili"ugli there is general agiv.em>Mii on ihis point. 
i|uaiililalive’ eompaiisons with other groups of 
niKOtmela/oa m varmus tlifferenl en\ ironmenis ate 
late Kail'aclli i IW2' eompareil ilie numbers ol si\ 
niietoiineriebraie groii|is. namely neiu. nodes, 
eopepods. iiirhellai lans. tiiebiannelids. enebyirueid' 
and gjsiroiricii.’i I'onn 17 sandy marine beaclies 
aiouiid ( lieal Hnlain. t'aleiilaiions IVoni lti.s Table 2 
show that nemaiodes averaged 75‘/r o| organisms in 
all these .sites. Similarlv, MeLaihlaiTs |lbSs| work 
on the lauiia ol sandy heaehes in Western Australia 
showcil dial nemaiodes aic the imisi ahumJaiii of the 
iiu-ioiaiiiiii Caleulaiion ofllie means from the eighi 
sites given in his Table 4 show iliai neinatodL-.s inaJe 
up 5b'f ol ihe niicroinvei lobrnies, erusiaeeanv 24hV. 
annclitls 10‘^^f. lurbelliirians 7V( and olliei eo'iips .sv, 

It is interesting to note llial although neinaloeles and 
erustaceans (harpaelieoiils) w'ere piesenr m till the 
beach sites ev.iminetl by MeLaclilan ( lOX.s) annelids 
loligoebaeies) were tibsent Iroin lour ol die eigln 
sill's .ind (iiibellanaiis liom two ol itieiii. I lowetei. il 
eoiiipai isoiis between Jiffereni investigations am to 



be made, aeeuiitic and iiinform .sampling methods 
need |o be ailuptejl, As Liiwtoij ef ul, tIooN) point 
out. m (heir work on biiuliversily in a tropical loresl, 
u vast nmouin of effort is iei|nired in compiling an 
invenioiy of the organisms present and ibis applies 
p.'iriieiilarly to miero.seopie organisms 

It is agreed by some (l.add cl til. I ) llial the 
biomass ofan organism in the soil is iitoix' iinporltinl 
than its numbers, itariieiihirlv when deieiniming the 
labile nitrogen ;ind earbon eonieni of the soil. A 
laetor llial is sonielmies not taken Into auoLint, 
allhougli it is pameularly imporlanh is lltr 
repniduelive eapiihilitv ol the organism in iiiiesiion 
Rceaiisc some soil nemaiodes ean eompicte their lile 
eyeles in three ilays and eaeli female can lav several 
humireil eggs w ilhiii a eouple I'l weeks, the luiiilhei 
can grow to millions (Rnd A ftird RWI) with :i 
greater hiointiss than iinieh hirgcr and more slowly 
re|irodueing forms. In miliire these huge incivases in 
number are kept in cheek h> a r.iiige ol liielois lueh 
as I ompeiilion. piedaiam and limned food lesourees 
Thus, huge numbers ol nemaiodes are larely. ifevei. 
found in nature, with the jhoveaiientioned facloik 
being lesptinsible, a| least in part, hir ll'ic variations 
in aeiiial niiiiihcrs that ean occur al dilierenl limes al 
the one site. Lor example. Nicholas A llodda im 
press I I'otind dial the numtiers ol netnalodes at a 
given sandy beach site can ' ai'y coiisideiilbly, Ivlng 
lowest ill winter and higlicsl during Ihe siimniei. 
Ilow'cwei. the jiioporiions of ucmaliules to the iithci' 
iiiic'romverlc'bratc* phyla m the soil appctir to remam 
teiiiaikiilvly eoi'islant. 

It seems reasonable lo ask ourselves wh;il laeioo- 
the Inscciit and Nciniiioila sbaie that give them die 
eompelilive edge in atlaining domiiiimee in then 
rospeelive environ men Is. A inaioi laelor mip he their 
tihildy to iiioull which piovides a meehaiiisiii foi 
their iransilion into or oni ol ,i resistani ahiotie stiicc 
ill which iheir iiielahohsiii uhnosi lomes lit a 
siiiiaKtill. 

linir III the six iiiaioi gioiips ineiiiioiieil atiovc 
iiiimelv. the Inseeia. (iiisiaeea. Tartligraila and 
Neinaloil.i are ihoiig.hl lo he phylogc'nelieLillv related 
;ind. logelhei with some less ahunckinl grou|vs. die 
onyeoplioraits. nemaiomorphans. kinorhynehs ;incl 
priapiiilld.s. have been grouped into a clade CLdleil 
I'.cclvo/.oii wliieli emiitiaM/es ilieir eommiat ainhiy in 
iiiielergo eeclysis or moult (Aguinaklo cl ill. iyh7i, 
The eonccpi that inoiiliing aro.se only once is put 
forward for li.itilier testing (.Aguinaklo ct u/ IW7i. It 
leiiuims 111 be seen wlic'lhei or not litis iitonnpbyly ul 
niotilling animals is eonllnned by Intel inveHiiguiia s 

III eoneltisittn, this paper is an allempi to cliaw 
dllenlion to the luiiiibers of free living neintilodes in 
a range ol sod enviitminenls The numbers eoiinlevl 
aie lowei llian lliose dial aelually oeeiii beeruise ta 
l|ie limilaiioits of the lochnicjues I'lnployed iii ilien 
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iM)i;iiion mill ilcttclinii. partiailarly us only living 
mill moving iiialorial wus cnnsidorciL I'uriliernioro. 
Ihc iiuiiihcr ol liixa connleii was liniilvil hy the 
author's knowledge of nenialode iiiMniomv. 
However, all material was I'ixed and pivserved I'oi 
snhsei|uent identifieiitioii. 

riicse invliminary suidies emphasi/e iho need to 
examine the mieroiiivcrtebralcs ol the soil in more 
detail tmd to niulersland rnrilier the eeology ol' the 
nemtitodes that dotninale in these envimnmenis. This 
is a largely ime.xplored area ofroseareli that has been 
overlooked hy those involved in reseut'eh on sriil 
mierohiology. 
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